"Plasma cables" in space
Plasma phenomena in space (seen as the filaments of plasma emissivity) were suggested to form the "plasma cables" and, thus, provide long-range electrodynamic bonds.
[1] H. Alfvén, "Cosmic Plasma", D. Riedel Publ. Co., Dordrecht, Holland, 1981. [2] A. L. Peratt, "Physics of the Plasma Universe", Springer Verlag, 1992. 
Strongly twisted magnetic flux ropes ("heteromacs")
Unusual structuring 5] ) was revealed in the database from the former experiments in the Z-pinch facility -namely, waiving of the filaments of plasma emissivity, and the tree-like structure around main body of the Z-pinch plasma column, especially the presence of strata directed nearly transversely to the Z-pinch plasma column.
[4] A.B. Kukushkin, V.A. Rantsev-Kartinov. Laser and Part. Beams, 16, 445 (1998 Ottawa, Canada, 2001, p. 121-148. Interpretation of these data in the light of (i) magnetic flux ropes in space (nearly force-free magnetic configuration, which are thought to be capable of self-sustaining) [6] , and (ii) success in confining the nearly force-free magnetic configuration in an electrically conducting chamber (experiments with spheromaks and reversed field pinches) [7] , have lead to a new magnetic configuration and a new source of fractality (Kukushkin [4, 5] ). The assumption of a strong confinement of magnetic field in a flux tube, allowed the treatment of a long-lived filament in plasmas as an elastic thread. The latter can produce a compact, twisted loop directed transversely to the thread --as it can be immediately checked via twisting the ordinary thread. In plasma, this would correspond to formation of an almost-closed helical heterogeneous magnetoplasma configuration (this configuration was called a heteromac). Such a branching-off process makes single filament a fractal, dendritic structure (Fig. 1 Heteromacs are suggested to produce cellular, and bubble-like clusters and are identified in various Z-pinch data:
[8] A.L. Peratt, "Characteristics for the Occurrence of a High-Current, Z-pinch Aurora as Recorded in Antiquity." IEEE Transac. Plasma Sci., 31(6), 1192-1214 (2003) .
"The discovery that objects from the Neolithic or Early Bronze Age carry patterns associated with high-current z-pinches provides a possible insight into the origin and meaning of these ancient symbols (primarily, petroglyphs). This paper directly compares the graphical and radiation data from high-current z-pinches to these patterns…" Petroglyph Z-pinch image
Numerical modeling
The heteromac hypothesis still leaves open the question about the origin of the longevity of observed filamentation.
Here, major difficulty is the unknown mechanisms for suppressing all the shortscale instabilities, which the plasma is rich with: the mater is that in the successful MHD simulations of filament's dynamics these instabilities are ignored. For instance, the two-fluid description of plasma --with allowance for the Hall effect-produced "loosening" of the boundary between the plasma column and the ambient magnetic field --makes this boundary pretty unstable in contrast to observations [5] of long-lived filaments in the high-current electric discharges. The latter implies that successful MHD simulations may implicitly exploit the physics hidden at the length scales which are smaller than those treated in the MHD codes.
Phenomenon of self-similar skeletal structures [9]
[9] A.B. Theoretical models (Kukushkin [11, 5] ): (i) prediction of self-similar skeletons composed of a fractal condensed matter, assembled from self-similar tubular structures, successively forming the "generations" of tubules, generally unlimited in size;
(ii) hypothesis for self-assembling of a skeleton during electric breakdown stage of discharge (or similar transient process) via electrodynamic coupling of nanoblocks, with dominant contribution of magnetic dipole attraction.
[11] A.B. Kukushkin, V.A. Rantsev-Kartinov. Fusion Energy 1998 (IAEA, Vienna, 1999 , Vol.
3, 1131-1134.
The proof-of-concept studies revealed 10, 12] Further extension of substantial role of electrodynamics in the Universe, up to cosmological length scales:
Astrophysics:
Mechanical strength of skeletal matter may avoid the necessity to introduce a «dark matter» because unexpectedly fast motion of galaxies' periphery and of galaxies in the clusters of galaxies (in the framework of purely gravitational dynamics and the empirical law «mass vs. luminosity») may be explained in a different way [14, 15] . hints at the presence of a baryonic cold skeleton of the Universe (Kukushkin [14] [15] [16] , which has to be in thermal equilibrium with the observed cosmic microwave background radiation, and may be compatible with (i) very high isotropy of cosmic microwave background, and (ii) high uniformity of Hubble's expansion. Thus, BCS is dark because it is very cold and very black. 
Probable mechanisms of electrodynamic aggregation of magnetized nanodust in space and the respective method of numerical modelling [17].
Despite the existing experimental evidences and theoretical models for extraordinary magnetism of carbon nanotubular dust need much stronger tests and confirmations, they justify explicit demonstration of the capability of magnetized nanotubular blocks to self-assemble the tubules of higher generations and sustain the integrity of the assembled skeleton. An analysis of the capability of magnetized one-dimensional rods to sustain the integrity of the hypothetically formed tubular skeleton (i.e. the tubule of the 2-nd generation) was carried out in [17] in the frame of a simple electrodynamic model suggested there for describing such a skeletal matter. The capability of the model was illustrated with the example of how a straight tubular skeleton, which is composed of 294 dipoles and carry circular electric current in its wall, may be wrapped up by a distant pulsed electric current to make a toroid-like structure (Figs. 2-5 ).
[17] A.B. Kukushkin, K.V. Cherepanov. Simple model of skeletal matter composed of magnetized electrically conducting thin rods. Preprint ArXiv: physics/0512234.
Simple model of skeletal matter composed of magnetized electrically conducting thin rods [17]
We treat the problem in as simple picture as possible. Thus, we assume the elementary block of the skeletons to possess the following electrodynamic properties:
• the 1D static magnetic dipole (such a dipole may be represented as a couple of magnetic monopoles located on the tips of the rigid-body dipole; this approximation seems to be good for the tubules and/or rod with the large length-to-diameter ratio), • static positive electric charge, which is located in the center of the rod and is screened by the ambient electrons at some Debye-like radius (electric charging is due to inevitable field emission, at least thermal one, by the nanotubes), • static electrical conductivity, which is high enough to enable the tubular skeleton to trap, without dissipation, the magnetic flux inside the tubule (i.e. sustain circular electric currents in the tubule's wall). 
